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VR/AR Application in E-commerce: a Literature Review
Hong Chen1, Hongxiu Li2
1,2Faculty

of Management and Business, Tampere University, Finland

Abstract: Virtual Reality (VR) or Augmented Reality (AR) offers practitioners unprecedented opportunities to boom their
businesses, such as in the e-commerce context. However, there is a lack of holistic understanding of the application of
VR/AR in e-commerce based on the literature. To address the above research gap, the current study conducts a literature
review on VR/AR research in the e-commerce field from the methods, theories, and devices perspectives. Based on the 77
journal articles reviewed in this study, we found that the experimental approach has been the dominant research method to
investigate the application of various VR/AR technology in different e-commerce contexts from different theoretical views.
Finally, future research agendas and the research limitations are presented.

Keywords: VR, AR, literature review, e-commerce

1.

INTRODUCTION
E-commerce companies have applied innovative immersive technologies in their business, such as Virtual

Reality (VR) or Augmented Reality (AR), which both offer practitioners unprecedented opportunities to boom
their businesses, such as in the e-commerce context. In 2017, the furniture giant IKEA has launched its first
version of IKEA PLACE (AR App) with over 2,000 3D virtual furniture and interior design, providing
consumers with a vivid pre-try experience. The COVID-19 pandemic has led to the scaling of e-commerce, and
many companies have attempted to use VR/AR to enhance consumers’ online shopping experiences.
Mixed reality technologies, including VR and AR, are cutting-edge human interface technologies that fuse
the virtual and real worlds seamlessly in real-time

[1]

. VR refers to a simulated 3D environment by mediating

technologies, where users can interact with virtual goods [2]. VR technology can be divided into three patterns: i)
computer-based VR; ii) projection system-based VR; and iii) VR with 3D glasses, voice monitors, and headsets
[2]

. AR refers to another 3D virtual technology that incorporates virtual components into a real-world context to

incur alternate perceptions of reality

[3]

. AR technology can be divided into computer-based AR

[4]

,

headset-based AR [5] and mobile-based AR [2]. VR has been argued to enhance consumers’ involvement in online
shopping and help consumers get more information about products to support their purchasing decisions
Reference

[7]

[6]

.

investigated AR try-on systems in online stores and found that AR improves consumers’ perceived

re-processability and the sense of ownership, which in turn positively affect consumers’ rapport experience in
online shopping. A body of previous VR/AR literature also argued that VR/AR has advantages of interactivity,
novelty, and vividness, which help enhance consumers’ perceived usefulness and informativeness of
technologies and reduce their perceived risk and uncertainty of products in online shopping [8],[9].
VR/AR has also attracted the attention of scholars and has been witnessing a continuous increase in
research but lacks a holistic understanding of the application of VR/AR in e-commerce based on literature. It is
necessary to make a review of literature on VR/AR in e-commerce to provide an understanding of the research
on VR/AR in e-commerce, which might provide some new insights to the VR/AR research and practitioners.
To address the above research gap, this study made a literature review of VR/AR in the e-commerce field
based on the previous literature. This study analyzed the selected 77 articles based on the researched devices, the
research methods, and the applied theories. Based on the findings from the literature review, future research
agendas were proposed.
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LITERATURE REVIEW PROCEDURE
The literature review was conducted based on the articles published in three databases: Scopus, ABI, and

EBSCO within the time range from 2000 to 2021. The search for literature in Scopus was conducted with the
query “TITLE-ABS-KEY (VR OR "virtual reality" OR AR OR "Augmented Reality") AND TITLE-ABS-KEY
(e-commerce OR "online shopping" OR "online store" OR "online retail" OR "online sale" OR "online
purchase") AND SRCTYPE(j) AND DOCTYPE (ar) AND PUBYEAR AFT 1999”. The search was limited to
peer-reviewed journal articles. The other search term is “E-commerce, online retail, online shopping, online
purchase, or online sale”, which are synonyms in the online shopping context.
In the ABI database, the query of search is “ab((VR OR "virtual reality" OR AR OR "Augmented Reality")
AND (e-commerce OR "online shopping" OR "online store" OR "online retail" OR "online sale" OR "online
purchase")) OR ti((VR OR "virtual reality" OR AR OR "Augmented Reality") AND (e-commerce OR "online
shopping" OR "online store" OR "online retail" OR "online sale" OR "online purchase")) from 2000 to 2021
(only peer-reviewed)”, and limited in articles in academic journals. In EBSCO, the query is “(VR OR virtual
reality" OR AR OR "Augmented Reality") in (AB OR TI) AND (e-commerce OR online shopping OR online
store OR online retail OR online sale OR online purchase) in (AB OR TI).
The literature search was conducted in November 2021. A total of 264 academic journal articles were
collected from ABI (N=31), EBSCO (N=4), and SCOPUS (N=229). All references were collected and stored in
the reference management software Mendeley for further reading and analysis.
Among the 264 articles, 59 articles were excluded as full access to these articles are not available, or these
articles are not published in English. We then read the full articles of the 205 left articles to check whether these
studies research on VR/AR in the e-commerce context. Consequently, 113 articles were excluded in the review
as these studies do not examine VR/AR in e-commerce yet, and 92 articles were left. We also excluded 8
literature review articles as these studies do not provide empirical findings, and 84 journal articles were left. In
the final selected 84 articles from the three different databases, there are 7 duplicated papers. Thus, 77 journal
articles were finally included in the literature review for analysis. Figure 1 provides more details of the article
searching process.

5

2

Figure 1. The flow of literature searching

3.

FINDINGS
In the current literature review, a total of 77 academic journal articles were selected from ABI (N=4, 5.2%),

EBSCO (N=1, 1.3%), and SCOPUS (N=72, 93.5%) for review from 2000 to 2021. The distribution of these
articles from the year 2000 to 2021 is presented in Figure 2. Obviously, there are more studies on VR/AR in
e-commerce from 2018 when compared with research on the topic before 2018. There has been a continuous
increase in research on these topics in the e-commerce field since that year. The articles (total number=54)

348

The Twenty one Wuhan International Conference on E-Business－E-business Strategy & Digital Marketing

published from 2018 to 2021 account for more than 70 percent of the articles published in the studied years from
2000 to 2021, indicating the increasing research interest in VR/AR application in the e-commerce context.

Figure 2.

The distribution of publications from 2000 to 2021

In the following, we discuss the main studied VR/AR devices, the applied research methods, and the
applied theories based on the analysis of the 77 selected articles.
3.1 Research methods
Among the 77 papers, experiments have been the dominant research method (N=40, 51.9%). The
experimental approach is a suitable method to explain and reveal psychological processes and human reactions
that are normally hard to observe. These studies applied experiments method to examine consumers’ perceptions
and reactions to different VR/AR devices applied in different e-commerce contexts to understand how VR/AR
influence consumers’ perceptions and behaviors from the consumer perspective. Specifically, among these 40
empirical studies, different experimental approaches have been applied, such as field and quasi-experiment
(N=6, 15.0%), lab-experiment (N=25, 62.5%), web-experiment (N=7, 17.5%), and mix lab and web-experiment
(N=2, 5.0%).
A couple of studies have applied survey (N=3, 3.9%) method. Case study (N=4, 5.2%), design research
(N=17, 22.1%), and interview (N=3, 3.9%) have also been applied in these reviewed articles to explore the
effect of technological features and application environment of VR/AR on online purchase or foster the
development and innovation of VR/AR in e-commerce field. One article has applied mixed research methods,
including focus group interviews and questionnaires. In the selected 77 articles, 9 (11.7%) of them are
conceptual papers developed to explain the application of VR/AR in the e-commerce field. More details about
the research methods applied in these studied articles are presented in Figure 3.

Figure 3. The description of methods

3.2 Research theories
Theories across disciplines, such as information system, psychology, and marketing, have been applied to
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explore the effect of VR/AR in e-commerce. For instance, telepresence theory has been applied to explain how
technical features of VR/AR, such as vividness, richness, usefulness, and interactivity enhance consumer
experience

[2]

; construal level theory has been used to explore how the technical characteristics of interactive

VR/AR technology affect consumers’ perceived ease of use and usefulness of the technology in the online
shopping context

[10]

. Some theoretical frameworks have also been employed to explain how VR/AR affect

consumers’ cognition, affects, and related behaviors, such as technology-organization-environment (TOE)
technology acceptance model (TAM)
adoption model (VAM)

Telepresence
theory
Media richness
theory
Flow theory
Partially observed
Markov
decision process
Product fit
uncertainty
Task-technology
fit Theory
Equity theory
Affective and
cognition model
Feelings as
information
theory
Construal level
theory
Memory theory
Transfer theory
Reactance theory
Big five
personalities
Cue-utilization
theory
Audition
marketing
Cue diagnosticity
and power
Sensory
marketing

, stimulus-organism-response (SOR model)

[12]

,

, and the value-based

[5]

. More details of the theories applied in the reviewed articles are presented in Table 1.
Table 1.

Theories

[6]

[11]

List of theories applied in the reviewed articles
Explanation

The psychological state of “being there” in a virtual world together with the vividness and
interactivity generates a positive persuasion effect from VR, AR and augments consumers’
product knowledge and purchase intentions.
The communication media that can clarify vague affairs and tackle different perspectives
of information timely are considered high richness. VR has the advantage of such richness
which can influence consumers’ ease of use and perceived usefulness of VR.
People would have a high level of flow experience in AR use, which enhances purchase
intention.
It explains the nature of VR/AR-human interaction partially observed due to uncertainty
and lack of understanding of the dynamic system. After consistent interaction with the
VR/AR application, consumers would alter their behavior to prime a diﬀ erent
consequence from those technologies.
The uncertainty occurs when consumers cannot determine whether a product meets their
needs. AR use reduces fit uncertainty and thereby boosts sales.
VR-based product presentation can improve consumers’ knowledge of the product due to
its technology fit for product presentation tasks.
The perceived augmented quality and privacy information control as high equity induce
users’ satisfaction towards AR when they evaluate the value of output overweigh that of
the input.
User perceptions of the informativeness and playfulness of VR shape the purchase
intention.
The enjoyment and interactivity in AR app use ensure consumers’ confidence about the
chosen products and induce their reuse intention of AR technology due to the cognitive
appraisal.
AR applications have a perception of proximity to virtual products and enhance purchase
intention.
VR environment enhances consumers’ recall product locations, no matter whether products
were targets or were incidental to the consumers’ goals.
Consumers will transfer their excitement from AR usage to the evaluation of products and
the intention to recommend them.
In a make-up AR App, perceived persuasive impedes users’ purchase intention because
they do not feel freedom or control.
In VR-based shopping malls, shopper personalities including agreeableness, openness to
experience, neuroticism, conscientiousness and extraversion, do not affect their purchase
behaviors.
The more familiar are for products, the lower attention is in AR-based online shopping as
stable cognitive flow could be interrupted by special or unexpected sensory stimuli, such
as visual and audial stimuli in AR.
AR augmented sounds of products, which helps consumers infer about the power of the
products and influences consumers’ perception about the products.
AR can augment sounds of products, which helps consumers infer about their power,
improving the paying willingness of consumers for those louder products.
A VR-based retail environment is more suitable for instrumental touch products such as
tools since consumers can gather touch information to support their decision about the

Articles
[2, 4,13]

[14]

[15]

[16]

[3]

[17, 18]

[19]

[8]

[20]

[21]

[22]

[23]

[4]

[24]

[25, 26]

[27]
[27]

[28]
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Theories
Theory of
reasoned action
Self-evaluation
theory
Socially situated
cognition theory
Technology-orga
nization-environ
ment theory
Technology
acceptance model
Stimuli-organism
- response theory
The value-based
adoption model

Explanation

Articles

product.
Attitude with VR mode in medical beauty can positively predict consumers’ purchase
intention.
AR try-on systems in online stores improves consumers’ perceived re-processability and
the sense of ownership, which in turn positively affect consumers’ rapport experience in
online shopping.
Embedding a point-of-view share recommendation system in AR would enhance the
likelihood for consumers to adopt the advice in their decision-making as consumers
usually rely on others’ support to make decisions.
Technological factors, organizational factors, and environmental factors affect AR adoption
intention in firms.
Perceived usefulness and ease of use affect users’ attitude and behavior towards VR and
AR technology.
VR & AR presentation stimulates patronage intention and revisit via psychological
responses, such as immersion, enjoyment, perceived product risk and confidence in choice.
Users evaluate the value of AR value in terms of social, technical, experiential, and the
economic dimension to support their decision on AR use.

[17]

[7]

[29, 30]

[11]

[6, 31, 32]

[12, 33]

[5]

3.3 Researched devices
Initial VR/AR devices has been mainly used to present 3D visual images and drag users into an artificial
real-time environment, which has been commonly shown by computers and mice. The development of input and
output devices equipped with VR glasses and headsets make a more vivid and higher pixel panoramic view
possible. The recent advanced VR/AR devices prime multiple sensory within visual, audio, and touch, which
provides users with funnier and immersive experiences. Among the 77 articles, 47 of them have examined the
visual-based (N=36, 76.7%), audio-based (N=8, 17.0%) and haptic-based (N=3, 6.3%) VR/AR devices with
various sensory as well as input and output devices. The investigation of different VR/AR devices in the
e-commerce context indicate the diversity of VR/AR devices applied in business as well as the improvement
and development of VR/AR devices over the past years.
Table 2.
Senses

VR/AR devices used in e-commerce context

Input & tracking devices

Presentation devices

Output styles

Articles

PC

HTML pages

Panoramic image/text

[22]

Multiple agent system

Virtual
reality
modeling
language (VRML) or Java
3D-based browser

Video

[34]

3DIGM’s virtual reality engine, NOVA

HTML/ ASP/ JavaScript/Flash

Image/text

[13]

Active Worlds SDK

HTML and asp pages

Image

[35]

Visual

Vuzix ST AR 1200XLD headset

/

[36]

(N=36,

3D Einscan Pro+

/

Image
360 panoramic
widespread view

76.7%)

Web camera/a Kinect for Windows

/

Image

[23, 38]

HTC VIVE Headset
VR headsets embed website/mobile
system

/
Unity (present 2D or 3D) +
Gamification (CoSpaces Edu)

Image

[39]

Image

[14]

Akzo Nobel’s Visualizer application

Data glove

Data

[29]

3D AR-based VTO (3DLook software)

Google Pixel 3

Posture, animation clips

[9]

SDK device

[37]
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Marker-based AR: laptop and
smartphones/physical card/QR on
packages
Markerless augmented reality
headwear/mouse

Unity 3D engine, Vuforia SDK

Image

[30]

Autodesk Maya 2012

Image

[40]

Stereoscopic projection

Life-size and
photorealistic 3D model

[6]

UML and Visio

Geographic image

[41]

Viola-Jones` face detection/Camshift

/

Data

[42]

Smartphones´camera/active LCD
shutter glasses or TFT-LCD/monocular
camera/ iOS glasses try-on App

Superimposed the shade of
chosen products

Image/video

[3, 43, 44]

Camera with IBMR technology/camera
and smartphone

Garment CAD 3D technology:
AR via website & App

Graphics, text, & image

[19, 45, 46]

AR smart glasses (ARSG)
Virtual mirror/camera

App & website

Colorful figures/ image

[5, 31]

AR laptop or computer with a webcam

App & website

Image

[4]

Microsoft Speech Engine SAPI

Native DLL & Java Native
Interface (JNI)

Voice & image

[34]

Headset (Vive Pro MV)

/

Voice & image

[27]

Smartcard (scanning booth) /MR
headset/palmtop computer

Personal Avatar performed by
software

Graphic callouts with
color and size

[1]

iPad 2 equipped with GPS, cellular
data/gravity sensors

Snapshot software & AR App

Audio

[47]

Mobile Webcam

Markbased/markerless AR APP

Video/audio/images

[32]

HTML, Active Server Page,
JavaScript, & Flash

Audio & images

[18]

The sense of weight

[48]

3D/HD JVC projector
Visual
(N=36,
76.7%)

Audio
(N=8,
17.0%)

Visual & spatial: virtual city 3D
models

3DIGM's
virtual-reality
NOVA, extending VRML 97

Haptic
(N=3,

engine,

The-weight device/head-mounted
display Arduino Uno device/HX711
ampliﬁer-cellular module

Decrypt SMS to sense the

Oculus Rift headset

Unity

Text & image

[28]

Head-mounted (HTC Vive) display &
hand-held controllers

Unity game engine V5.5.3f1

Image

[49]

weight

6.3%)

4.

FUTURE AGENDAS
The literature review provides a comprehensive understanding of the VR/AR research in the e-commerce

context based on the analysis of the research theories, research methods and the VR/AR devices in the selected
77 articles. Though prior research has applied different research methods to examine the application of various
VR/AR devices in e-commerce field from different theoretical lens, future research needs to consider about
extend the theories to provide deep understanding of the influence of VR/AR in e-commerce in different
contexts with different or mixed research methods. We propose the future agenda from the perspectives of
research theories, research method, and researched device. Prior research has mainly applied theories to explain
VR/AR application in e-commerce from the individual consumer level with a focus on the technological
features of VR/AR, future research should consider about the cognition and diversity of emotion reactions of
consumers in VR/AR use in different e-commerce contexts as well as the positive and negative sides of VR/AR
in different e-commerce context. In addition, future research should consider about investigating the impact of
VR/AR on e-commerce from the organizational level and applying organizational theories to explore the
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application of VR/AR in e-commerce contexts and provide insights into VR/AR application in online business
for companies’ organizations.
Although experiment approach has been a dominant research method to investigate individual consumers’
perceptions and reactions to different VR/AR devices in the e-commerce context, future research should
consider about applying different research methods, such as panel data, longitudinal study, design science
research, action research, as well as mixed methods, such as mixed qualitative and quantitative study, mixed
panel data and survey/experiment data in research to understand the phenomena, which might provide deep
understanding of VR/AR use in business.
Prior research has examined various VR/AR devices in the e-commerce context. Future research could
consider researching on multi-sense VR/AR devices and comparing user differences in VR/AR use in different
online shopping settings.
5.

LIMITATIONS
This study has its limitations which should be acknowledged. First, this study provides a comprehensive

picture of the prior research on VR/AR application in e-commerce based on the research theories, research
methods, and researched devices in these reviewed article, future research should consider about providing deep
understanding of the prior research findings on the antecedents and consequences of VR/AR use in e-commerce
in details based on prior literature. Second, the current study searched articles in the database of ABI, SCOPUS
and EBSCO. Future research can consider about including articles from other academic database in literature
review work. Third, this study only analyzed the theories, the devices and the research methods applied in the
reviewed literature, future research could consider conducting meta-analysis of prior literature in the
e-commerce context to provide comprehensive understanding of the findings on VR/AR use in e-commerce.
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